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Zl 1 

(54} Light Formed Piece 

■ K S ,.d on a light formed piece for 
(57) The invention is basea on a xj-y 

placement, without digging, of cables for communication 
facilities in cable channels with cable pull shafts, as well as 
cables for electrical supply underneath traffic series. The 
goal of the invention is the sinking of material and the 
elimination of heavy physical labor in building cable channels- 
The basic tas* of the invention i. to S o create a light formed 
piece using available serial, that ha, the necessary load 
bearing capability and other properties using a minimum of 
serial and to make possible a favorable emplacement. The 
invention solves the task by the formed piece, preferably 
consisting of a porous concrete, with funnel shaped openings for 
pulling the cable and laying the cable on solid material. Figure 

12, 

3. 

Title of Invention: 
Light Formed Piece 
Purpose of the Invention: 

The invention involves a light formed piece for emplacement of 
cable without digging for communication facilities in cable 



1 

text - 
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supply -ffic — . It i. used to 

j «„ i-kp cellar accesses of high rise 
earth, in foundations and in the cel-ar ac 



buildings , 



Characteristics of Known Tachn.cal Solutions: 
It is known how to construct cable channel facilities with 
nnxltipx.-til. duet, and two or more pulls. The multiple-tile 
ducts are constructed fro. concrete cement and the individual 
pull, are treated with a cold paint system in order to prcduc* a 
smooth surface fox the cable pull. Multiple-tile ducts of various 
sizes are laid in a gravel layer of an excavation trench or in 
la yers in a mortar bed. The intermediate areas are filled with 
m ortar. The multiple-tile ducts manifest projection* or recesse* 
which slide into each other and which facilitate a course without 
edges for the individual circular pull.. A disadvantage is the 
weight of the multiple-tile ducts which necessitates the use of 
emplacement devices or heavy manual labor. 

a 

A large amount of aggregate ar.d cement is needed. Higher costs 
and construction delays result and manufacturing tolerances in 
the pulls can not be compensated, so that in actuality seams can 
frequently .rise between the raultiple-tile du^ts due to offsets 
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vent the cable being pulled or damage the cable 
which can prevent the caD^ * 

- tk« wtrv of moisture into 
Tr the process the entry 
during a cable pull, m p 

, v _ -f-^dviit The useful 
corrosion or electrolysis precedes a, the result. 

life is shortened considerably and additional costs ari S e. L.ght 

aggr egate concretes, foam concretes and gas concretes ma.e 

possible less use of abates and binding materials but they 

possess a lower resistance to pressure. Porous concretes can not 

be used in the earth, since with acceptance of water fro. the 

earth, they lose their firmness. 

Therefore cable channels with two or mo.e pulla are con.tr.cted 
from PVC-h pipes. The pipes are laid individually in layers in a 
bed of sand. This manner of construction entails short 
construction times and avoids heavy manual labor; in addition the 
use of laying machines is no longer necessary. A disadvantage is 
the required h.gh number of PVC-h pipes. The plastic poly-vinyl- 
chloride - hard, is economically unfavorable, so that these cable 
channels are not economical compared to those previously named, 
-hey also do not manifest any special advantages. The 
construction of a pipe line retaining pressurized water as a 
cable channel has not proven successful in practice in the 
construction industry. For these reason, th. use of xnultiple-tile 
ducts made of cement concrete has increased. 
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no , TUCt cable channels in the 
It is also known how to construct cabi 

* *- a ; ~i Se buildings from PVC-h pipes- The cable 
foundations of hign rise dui^ y 

* „ of the wall or side wall- At those 
channels end at the suxface of the wa±J. 

Rations th. y are arched to .ultiple-tile ducts laid in the 

buildin* or through the foundation. Earth moving work is saved 
and construction ti*es are shortened. A ^advantage is the need 
to build-in PVC-h pipes- 

/I 

Goal of the invention: 

1E ia possible with the invention to guarantee the construction 
of multiple-tile duct, with any n,Mber of pulls and considerably 
less serial in the way of aggregate and binding materials and 
without heavy manual labor. It i. also possible depending on the 
intended us., to regulate the percentage of moisture in the 
formed piece. Modern technologies can be used to create a light 
formed piece. The construction time, ere simultaneously reduced, 
and the transport, handling and storage costs are lowered. The 
properties of known cable channels for cable pulls and the 
operation of the equipment are improved with the invention, and 
the force needed for the cable pull is reduced. Changes of 
direction .re possible in a simple construction manner and cable 
damage is definitely avoided- 
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Sxplanetion of the of the Invention: 

T he basic tes* of the invention „ to so construct a 1** 

ie ce with the us. - — — - ' ^ ^ " eede 

£irn ness and the P^-rti- of fo™*d pieces for the «U«t 

in the earth <« b. achieved with . -1-1— — of 
There 1. also the tas* of using .mown construction technologies 
for construction elects m th. production of cable channels, « 
„11 as cabling the u.. of secondary pipe naterials. The high 
serial requirement for aggregates and cement, as wall as the 
tolerance required in construction. are the cause of both th. 
high weight of multiple-til. ducts and their disadvantage.. The 
lo w availability, the high costs and th. hard-tc-manage quality 
requirements for cable channels made of PVC-h pip" retaining 
pressurized water are the cause of their insufficient function*! 
capability which does not therefore justify the required major 
expenditures. Th. fitness of porous concrete which drops to 
about 60% with the absorption of water is the cause of their ton- 
use in underground construction- 

The characteristics of the invention are. that in a light formed 

*. are nulls for the cable pull, a 

piece made of porous cement there are pulls 

a i „ n ; n os of alass, asbestos 
cable placement on a Hard material, e.g. Pipes o£ gxass, 

cedent, comprised old serial, old plastics bound with cent, 
etc., arranged in a length that is one-third the length of the 
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formed pieoe, and funnel-shaped — = - ™ SUtla " " 



/A 



b , arranged into a e*l. channel construction both by means of 

fitting together using - .1" « ° £ di " C " 0n 

.»=tmctlm tolerance compensation in the 
using simultaneous construction toie • 

^ a r-^ onlv culled and stored on the 

funnel-shaped openings. Cables are only puixe 

pulls that are not connected to each other; the cable dees not 
have a resting surface in the area of the funnel-shaped opening. 
I, is also a characteristic of the invention, that the porous 
cedent is enclosed by a solid layer on It. outer surfaces. This 
layer can consist of textiie surface tissue made of old textile. 
It is placed either directly on the porous cedent, even during 
bl o»ing of the cement or by means of a cement protector and/or 
adhesive substance bound with the porous cement. To increase both 
the firmness of the formed piece and the quality the funnel- 
shaped openings they can be formed from casing. pre-made of 
insulation paper. Pressed out of old materials, old plastics 
bound with cedent, which are connected directly to the porous 
cement or by means of a cement protector and/or adhesive 
substance bound with the porous cement. To rebate a certain 
noistur. in a vol. % the entire formed piece can be dipped in a 
cement protector and/or adhesive substance. The formed piece can 
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then be adjusted with respect to 



Execution Model: 

The associated drawings show: 

tlg , . A £soo «l view of a light forced Piece with 4 pull*; 
rig . 2 - * frontal view of a piecs with 16 pulls for cable 

channels in communication facilities; 

«*. view of a cable channel with 16 

Fig. 3 - A partial longitudinal view oi 

pulls with construction tolerance correlation; 
rig . 4 - A P«tial longitudinal view of a cable channel with 

multiple pulls and a change of direction; 
Fig. 5 Overhead view of a sectional formed pi^e. 



, in Fia ! a formed piece of porous concrete 1 is **** 

As shown in *3-g« - 1 s ^ r 

th. usual manner, in th. process, f« thti ta0>m 

technologies -* ««• -nufacture c,n b. used. In the 

following section th. execution —1 "« ,» concrete 1 will * 
described; .11 other processes to M "" alS 
can b. used eccerdino to the invention. The tensiie strength 
lever 3 performs the function in conjunction with the gas 
concrete 1 of protecting the gas concrete 1 fro, damage and 
wetness during the entire process of transport. handling, storage 
and processing of the light pi— =* *« H™**- « 

also has the function of making possible the manufacture of 
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f . rtiM length, whereby longer 
formed piecea with the customary fitting X.ng 

ssib , e for further rationalization of the .hip-nt 
lengths are possible for rur 

of «e Xl«* —a £ « c-,1- — - «-t use «- 

" 4..^.! e tc It also serves the functions of 

or secondary pipe material, etc. it ai 

.r'^™^.!* ftf the qas cement 1 in the 
compensating for the lower firmness of the g 

^< «<-rlhut-n<3 forces acting on the gas 
direction of blowing, distribut-ng ro . 

. C 4. a srii7ina it. Thus the known 
cement^ over larger areas, and stabilizing 

" , ..m-w rise construction of building components 

disadvantages for high rise const* 

* ^f^it-piv avoided; with a lower use of 
made of gas cement are definitely avoiae 

negates and cement there results a light forced piece which is 
easy to emplace, like the known multiple-tile duct. A basic 
advantage is the considerably lower weight of the formed piece 
compared to the usual multiple-tile duct. The required 
technological effort needed for the manufacture of cable channels 
with two or more pulls between the cable pull shafts is reduced 
and the use of laying equipment is not needed; transport to the 
construction site can be done with light manual labor. That is 
one of the most basic advantages considering the character of 
aground construction and also makes possible the shortening- 
of construction rimes . 

• Tho characteristics of porous concrete up to now almost 
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i h «it its use for construction sites in the 
completely ruled out its use ^ 

reared to cement concrete the resistance to 
ground, because as compared cem 

rftncrete dropped in vol.* to about 60% 
pressure of the dry gas concrete drop? 

t-t, H-inh rise construction one 
after absorbing water. In high rise c 



Ik 



emulates a softening coefficient wnich may not exceed a 
detuned value. For behavior in the *arth there are no such 
experiences. In addition, concrete reacts to the giving off 

and absorption of moisture with shrining and swelling. The 
differences in length can amount to 2 mm/m for g*s —rate not 
treated with autoclaves. Regulations therefore limit the delivery 
of g- concrete to a delivery moisture content of 23 vol.%- Dry 
gaS concrete possesses high heat dampening values. That is 
especially advantageous .for cable network without any thermal 
leading, e.g. for communications network For cable networks 
with tnermal loading, e.g. medium voltage networks for electric 
supply, that is disadvantageous. Since water conducts heat 22 
times more than air, the heat conductance capability increases 
linearly by a value of 0.064 per vol.%, depending on the moisture 
absorption of .he gas concrete. Those properties are stabilized 
at a certain value by encasement with a concrete protector and/or 
adhesive substance 2 and there results the encasing, of the 
delivery moisture at 23 vol.%; both drying out and wat.r 
absorption durin, transport, h.ndlina, storage and processing are 
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, m satisf actory manner. Complete saturation 
thereby prevented m a satisfacto y 

with water absorption is « « «»* .» ™" 

in the ground -"ins a conductance -P->*^. » 

+-■« used for cable channels made 

invention these properties are used .or 

lpf ., ric sll pply of residential and industrial 
without digging for electric supply 

, . „ q c +.nTfi» in the cable channel 

areas by encasing the delivery luoisture in the 

5^ vol % The losses when operating low and 
formed piece at 23 vol.*. ine 

median, voltage cables are converted into heat. 

The heat energy must be drained off. The low delivery nature 

contained in the Ugh. forced piece, including the additional 

mo ™ absorbed in the diffusion process in the ground, as^es 

the function of heat energy transport within the light f o»* 

. iece whose dry weight is increased by the water portion. 
I, ~ /I 

in a rare exception, ^ *h. ^ """» tion 

of 43 vol.* moisture absorption after a lone, time in th. 
around, the negative effect of the decline of moisture will be 
compensated for by layer 3 of the light for»ed piece. 

The stresses arising in th. ground on cable channels (e.g.. 
ground pressure, tragic loads, can b. conveyed without negative 
e-f.cts. The light formed pieces can be u.ed over completely 
straight courses for the cable pull. The relatively alight 



If! 



11 



Received from < > at 6/12/02 4:41:13 PM [Eastern Daylight Time] 



xi/iju\. 12. 20C2- 1 4 : 49 PMC 703 308 a691 TO^TOTOFFjff P. 14/31 1 * U1 * 



« p-s- on ^ «». o* - " 

«, „ concrete -an. that — • — — - - U 

„ ot he str8 ^ -I* e«nts of the pull** » 

« M ™ to produce changes of 
,, TJfrVAr i t is often necessary to prouu 
practice, however, it j-s 

*. a v.* crossed underneath 
direction, e.g.. ether lines have to be 

a . d , so-called culvert tight be necessary. The chances of 
direction, W have . ma^um value of 15 degrees. 

M sho«n in rig. 4 a 18 degree change of direction can »« 
achieved, osing th. li*t for^d piece i. cut. The funnel- 

shep.d openings 5 grantee. >st li*e . pip. bend, a seat-free 
introduction of a sliding band and thus a cable pull through the 
pul ls 4 with Placet of the cable on th. Pipes 7 . in . ^« 
manner horizontal chances of direction can .1.= be -de. It » 

, . ricid casinos 6 in th. funnel-shaped openings 5 

useful to place rigo-Cl easily* 

dovn into th. gas concrete 1. The casings 3 have a smooth 
surface. Th., can be raade of insulating pap.r, compressed old 
materials, old plastics bound together with cent, and similar 
materials, xn practic. chan 9 es of direction frequently occur and 

. i. that is a major advantage and results 

can b« made by simple cuts, that is a 

<„ significant shortening of construction tine. For the frrst 
ti me it i. oossib!. to produce cabl. channels »ith changes of 
direction using the same form.d pieces in th. ground, ,n 
foundation, and in the basement accesses of high rise building. 
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nf the oroduction series and a 
That results in an increase of the proa 

lcwering of cost. 

in B,. 2 and 3 16 uninterrupted light formed pieces are shown. 
Ihe compensation »r the manufacturing tolerances of the light 
formed Piece, is re.lir.d i* the funnel-shaped opening 5. These 
light formed pieces are used in a cable channel construction for 
communications net, ,n which .he cable is not thermally stressed. 
The numbers of pulls can be varied a. desired. Depending on the 
intended use. the outer surfaces are protected with a hard layer 
3 which is directly connected to the gss_ concrete The light 
•ermed piece can be manually enlaced while remaining completely 
dry the individuel forced pieces are enlaced with a separation 
of 1 to 2 Tape 6 is used to cover the gap. W the hard layer 
3 1. made of insulating paper, a cold or hot paint oh the outer 
,urfa=e is sufficient to protect the cable channel against 
moisture. If fitting pieces must be used, e.g. a. the last piece 
before the cable pull shaft or in the center when it is being 
laid irom both directions, then a light formed piece can be cut 
by seeing and fitted according to the method previously 
described. The light formed pieces are also easily emplaced in 
foundation.. In order to produce a „on-c„ah cellar floor, it is 
covered with a cement paint. According to the invention other 
pcrous materials, e.g. foam ed glass, can be used which thus 

13 
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<- ^ fi i De « 7 to be avoided, so that the 
allows the arrangement of pipes 

«-■, the oulls 4 and the funnel-shaped 

material directly forms the pu±-s 

openings =. with watertight materials the b.rd lay- « »<* 

b e used. An arrangement of Wr uninterrupted 

wording to the invention is .1.0 possible But -tail, th. 

« „• w „«fri.l use and excessive weight. As shown 
disadvantages of high material use an 

i„ Pig. 5, the light formed pi.ee can he bisectional for 
construction in inner city construction areas. With that 
variant it is necessary to produce a center P ie=. !.) capable of 
assembly, as -11 as a lower and similar upper part ,10, capable 
,£ assembly. According to the invention, their manufacture 
entail, the center piece and th. lower and upper part (10, 
being made in the manner described and being independently 
capable of bearing a load and prot.cted by a hard layer (3) . 

<= flf the light formed piece according 
With these execution models of the iign<- 

to the invention it is possible to convert cables already in the 
ground in built-up area, to cable channel facilities during 
reconstruction of these areas and simultaneously create the 
possibility of expanding the cable natvork. 

Especially advantageous her. is the possibility of performing all 

- .1,. «< inner city reconstruction and new 
construction tasks of inner cmy 

™iv two *vpes of previously manufactured light 
construction with only two -ypes. « f 

14 
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fl , trUCtlon always involves a high degree 
formed pieces. Since reconstruction a J. y 

idling are .specify i^P-t-t considering the necessary 
chlnges of direction in th. layout of the *» 
,«, £ or» e d by th. .f th. center parts (9) « « 

lower and upper parts (10). nd th. funnel-shaped openings (B) 
enable the adaption of the newly built cable «*«»•>• 
construction to the existing cable network That is esp.cialiy a 
Ieq uir«*ent is historic city sections with freguent changes of 
direction in th. narrowest of areas which can no- be solved with 
the previous custody technologies using an eff.etive assembly 
technique . 

4-'«r, it- i^'also possible to produce light 
According to the invention it is also pos i 

formed pieces for other underground construction tasks. For 
exampi*, pre-manuf actured parts made of porous concrete (1) 
encased in a hard layer (3) can be used to construct cable pull 
shafts. In the process the shafts are to be so formed, that a 
Skeleton of P re-manuf actured cement concrete parts guarantees 
lo ad acceptance The light formed pieces with light loads are 
US ed to produce th shaft walls with low stresses from ground 
pressure - 

Thus it is possible to Join the cable channel construction into 
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rnnstructioft elements, 
the ^ble pull shafts with s^l« construe ^ 

Invention Claims: 

, Ugh t fonaed pieces ,£ porous preferably *« 

constructs of o*l. <*»-l ln * e 9r ° Und ' " 

£ cundatic» s -»* ««»" ° f hi9h bUlldiM 

„ it > so-cilled pull, in th. f « emplacement 

of cable for co-m.le.ti-> wt«o«l» *s veil .. 

a „ d erne« h «.«*, - « " bl = aleCtr " al 

eneroy supply hereby characterized by the Porou, concrete 

(l , beina erased by . hard layer (3) on 1" — 

e.g.. textile «« «» us < ° r 

^terlal* and by the hard layer <3> bein, J.U-d directly 

„„„,,, ,. r by a concrete protector Kid/or 

With the porous concrete or wy 

adhesive material (2) . 
2 ught formed piece according to Claim 1 thereby 

characterized by the pull 14) -de of a solid Serial, e.g. 

pipes (7) in porous concrete (1), being placed with a 

.axinvura of one-third the length of th. fo-ed piece and 
funnel-shaped opening, (2, to the surface wall of the fo^ed 
piece being placed on both side, of the pull (4), and by 
similarly formed pieces with several pulls (4) in one 
section being placed with adaptation to the change of 
direction and Simultaneous manuf acturing tolerance 

16 
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pipes (7) - 

Li , ht £0 ^4 pi.- « ^ 1 ^ 2 *«*y 

* miaiitv o£ the formed 

/a\ increase tnfe quanvy ^->- 
from hard casings (8) to mere 

and/or adhesive substance (2) . 

li9ht ^ P-ce S « CUi- 1. 2 «* 3 *h«*V 

« -f overall covering or 

piece being adjustable by means of the 

... _ concrete protector and/or an 
the formed piece with a conciete 

- to\ as well as encasing of a certain 
adhesive substance (2) as weix a 

laoisture level in vol.%. 
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nicht miteinart'derv vo 
Bcrdich dor trichterfo 
Auflagaf lfichiboi. Eo isjt 
dor porige Eieton an eeinje 
Schlcht .umachlojsaeh. iat. 
Plachengoweban ©us 
dirokt mlt d$rn.porigen 
od-or mirtels -einoc Be tor 
porigen Bcton vorbunden, 
■otQckos unci dor Cua.l£t3 
clt$ Hulsen gbbildet VV©r 
gepreGt aus Altatoffeni 
dirokt odar mittole «ine 
mit 'dora porigen Pot-on f 
einer beitlnnnton FeuCht(> 
in ein Botonbchutz- un 
p&ijTit wlrd d^e. Fprm.stQc^ 
bari . 



Richt^mgeiSndor linger 
gl© ich 
lags a 
irbunden 
nuiger 
rio 



Alttaxtilion 



rcle 



AuDf Qhrungfibaiapiol 

Die zugehorigon Zoichn 

Fig, l aino Vorderans 

Fig.. 2 eino Vorderan© 
KabalkanSle fu 



Fig, 3 
Fig. 4 
Fig* 5 



oinon TeilV 
kanal nit Fort 

©men Teil-Lfing^ 
kanel. iait Rich 
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einera Orittsl dor Lange des Form- 
rseita dor ZDgo tr ichterf 6rmigo 
Uen dor Formstucko ongeordnet Bind, 
tigo FormstQcko m.it oin odor mehroron 
sowie durcH Anpaseung oiittela Zu- 
n bei gleichzoitigon 
in don trichterfBrmigen Dffnungen 
ort^ebrdntft^ Kabel werden nur auf don 
on ZQgen gerogen und gelagert, in 
n Offnungrtn haben ditt Kabol kaine 
iter oin.Merfcmei dor Erfindung, daB 
n fi^Boron FlScfien von oinor featen 
. : Oi^eo Schicht karm eus textilen 

beatohon. Sic 1st entweder 
^oton, boreiM b<Si Troibon de? Botons 
aohutz- und/odfcf Klbbecnittols wit doro 
■Zue ErhShiing der Festigkeit des.Form- 
tc6nn«mdio trichtorf Ormigon Off Hunger: 
n, Em vorgefortigt aus Isoliarpappc, 
isomentgebundetnen Altplosten, w&lcha 
s Bo tonschut^- und/oder Klobenittela 
st vefbundon Bind, Zur Einstellung 
in Vol»-JS Uann daa gesamte FormstGck 1 
cr Klebemittel z, B, getaucht wcrc|6n, 
in- soinor'WSrroelaitfahigkait oinstoll- 



d/6dc 



uijigen zoigon in 

bt dines 4-zQgigon loichtan ForraetOckeo 

einoa i6-a:0gigon Formstflckas fOr 
Fornmoldoanlagon 



ii: 



ii;ht 



Uangbschnitt dureh oinon. 16-sDgigen Kabal- 
i|gungstolof anz'ayagloich 

ochnitt duroh einori mohrsOgigen Kabel- 
tbngaandorung 

Draufaicht, ein^e geteilten. Formetacikos 
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Wie in*Fig. l.dargeste 
Be ton 1 iri bpkonnter v\ 



baton ibeschriaberi/ e 
zur Herstell'urrg pprlge 
anwendbar* Die ZugfeSt 
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llti*wird eln Forristtjck aua porigon 
oisa hergestellt. Dszu kfcnnan z. £3* 
die bokanriten Technqlcgion dor Gaabetonherstellung genutfct 
warden. Im Foigenden v\irti das, Ausfohrungebeispial for Gas- 

^ sind auch alia enderen Verfahrqn 
p Mater ialien .nach dor Erfindung 
i*gkeitsechicht 3. hat numnehr in 
Vorbindung mit dein Ga^batori 1 die Funktion, don Gasbeton l 
for den geeaiotan ProzeB dec Tranapprtos, das Umschlages, 
der Uagcrung und dar Verarbeltung dar erf indungsgema&en 
loichten FormatOefce gegen BoBohgdipung und DurchnSsaung zu 
schutson, 3io hat wo Ivor die Funktion, die Herstellgng von 
FormstOcken mit Qbllctien BinbaulSngeri zu eroifiglichen , r/obei 
zur woiteren Ratidnpld.eleruhg der Varlagung der Loichten 
Formatucke fDr Kabelkjinale grBBora -LBngan mQglich sind. 
Zu diosetn Zweck- let d:.e Starke der fasten Schicht 3 zu 
erhShen; Oio festa Sctiicht 3 kanri eua Faplerj Pappo, Kartos, 
textile^ Flachengawefetin* aua Sekundarrohatof fen u»a»tB, her- 
geeteillt warden, SAe hat waiterhin die Funktion, die geringcren 
F.estigkoiton des. Geebeitort 1 in Treibrichtung auezugleichen, 
einwirkendo Kraft* aUi : . einen grfiBeren Bereiph das Gasbeton 1 
zu vartoilon und zu sHabilisieren Demit warden die fur don 
Hochbau bekarmten Nachteile dar Bauelemante a us Gasbeton 
sicher varoiiedori, bei gar ingatem- Einastz von Zpschlagstof fen 
und. Zement wirvd ©in- tiirifach zy verlegendos, wie bekannte 
Kabelf ormsteine aua Zooientbatbn anweridbaree, leichteo Form- 
stuck elnsetzbar • Von basonderem Vorteil iat da bei das 
wesentlich, geringera GOwicht doe FormstOckea gegenuber her* 
kSramldchen fabelkanal^ornatelnen. Ola technologist notwen*- 
digon Auf wendtingen fQi die Heratellung von Kabelkan^len mit zwci 
odermehr Z&gen zwiscbeiir ICabelziehachachtoo warden geeenkt, der 
Einsatz von Verlagagaraten lot nicht notuendig, dor Transport 
euf den Baustellan iai: durch manUell leichte Arbeit roalisior- 
bar. D^e let entsprechand dam Charakter dar Tief baustellan 
einer der wesentliohsi:e'n Vorteilo und ermfiglicht die Verkur- 
zung der B&uzeiten* 

OLc i^igenschaften por Lger Betone echldesen ihre Anwendung ftir 
bauliche Anlagen 1m Ei'droich blsher voiletandig sue, well 
insbesondare die vorgLaichsweiee ' zom Zepentbeton gerifigeri Oruck- 
festigkeiten bei Wasssrauf nahwe in Volumen % bia auf etuva 60 % 
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dcs vollig trockenen 
Hochbau allgonem ..mit -a 
der eineii festgalegterv 
Fur das Varhaltern ±m Er 
Weiterhin reag±*rt Gaabo 
- aufnahme mit Schwindan 
ronzen kfinnen b.ia zu 2 
tern Gosbeton batrageni. 
di* Aualieferung von 
feriingsfcuchto von 23 
besitzen in trockonan 
itft fOr Kabe.lnetre bhne 
For nine idenetza, fbsbnfor 
mit ther niecher. Balaatu^g 
der eit-Voroqrgong # 
grSBer'e W5r0«loit>>ng : 
jo nach Feucbtigkeit'aau 
leitfahigkoit linear urn 
. Oiese Eigenechaf teiri vie 
echutz- und/odar 
EinschluB der Ali 
oinen bestimmtan Wfcrt ' 
als auch WaSseraufnaHn 
Lager*- aawie Van 
verzOgert. Oio volXq 
bci 43 Vpl.-% eodaB 
gute -VPS rnie le.it f Sh igkeit 
diese nigenechaf ten 
feuchte von 23 Vol.-9i 
stcllung von aufgrabe 
anergievereorgung von 
Die bei© Betreibert von 
antstehenden Verluate 
Die Viarmeanergio fflufi 
Formetticken ain.geschl^s 
lich dec durch Dif 
auf genomnieno Feuchto i 
trunsportes inner^alb 
gewicht un don Weaser 
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tana ainken. Man reahnat im- 
Srweichungakoaf fiaiontan, 
t nicht uriterachreiten darf. 
ich gibt p* keina Erf ehrtingen . 
con : auf Fautigkeitsabgaben and 
Oder Qu^llcn. Oie Lfingendif fa- 
bei nioht autok.lav behendcl- 
den Vorechriften iat deahalb 
onalamantan euf'eine Auslio- 
begrenzt wordeni Gasbetone 
hohe wfirwadsmmwartai Dae 
ther.Tflische &«loetung. z/B.. fQr 
e'Vorteilhaft* FOr Kabelnetze 
f z. B* Mittalapannungahetza 
• Da Wasser cine 22 »al 
Luft beeitzt, erheht aich 
ifnahtne der Gaebotone der en warma- 
einen Wert von 0(054 je Vol»-%* 
durch die UmhttUung (hit Beton- 
2 upd den daduroh badingten 
von ca.23 Vol;-* auf 
tabiliaiert, aowohl Austrocknung 
vtfahrend der Tranaport- f Umechlag-i 
warden in gariQgander Woiae 
igung bei Wasaeraufnahme liegt 
im Erdrelch Varlegt, etna 
erHalten. Erf indungegemSB warden 
don EirtachluB dar Auslief erungs- 
irn KabeikanalformatDck fflf die Her<- 
eien KabolkanSlan f Or die Elektro- 
tfohn- und Induatriegebiaten ganutzt, 
,Niedar- und Mittelepannungskabeln 
warden- in W&rme unvgosotzt. 
bgefQhrt warden. Die in don leichten 
sane AualiaferungsfeucKte einechliefc- 

ozaaae ia Erdreich zuafitzlich 
bernimtnt die Fuhktion das tffirnioeriergie- 
der leichten FortnatQcke deren Trocken- 
entail vergroBert wird. 



inam 
tfor 
-dre 



in 
Gas bat 
Vcl 

Zustand 



naciteilig. 
g5 ganDbar' 



rdan 
Klabamittal 
aliaf ar ungaf euchte 



^lagaprozaeae 
821 tt 

Ga^batona 



Qb>r 



s.fr 



fuononopr 
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Sollten^ im Ausnahmefall d,*a FonnetOcke im Verleuf einos 
lsngeren Zeitraumes iff Erdreich die Siittigungagrenze vpn 
43 Vol.-5K FeuchtaaUfnehroa orreichori, wird die negative 
Wirkung das Fast i^kaiteabf alls durfch die Schicht 3 dor 
loichten Formstpcko dc uerhaft auagiglichon 
Die. ins Erdreich. fQr Kcbelkanaie auf tretenderr Belastungen 
(z. Erddruck # Vo^k^hr.9le9tan) kfinnon dtine negative 
Wirkurigen Qbertrager) viertfen* Die leichtari FbrnstQcke/alnd 
auf vdilig geraden Striken f£ir dan Kabelzug vertfendber • 
Dio zxim Zewentboton vtirgleichswetBo geringere Druckfestig- 
keit dar Wandungen Jar ZOge bedingt; tfafi balm Kabalstug dia 
Wandung. nleht .ttie-KtwTinoh^fi der ZiahkrSfte halaetet warden 
dtlrfan* Ea ist aber : in der Praxis lftoals notwendig, Rich- 
tungaSndarunaan rtarzusttllan,, Zi BU wenn andara Leitungon 
unterquert werden inasaen und eina aogenannte DQkarung 
orfordorlioh ist. pie RichtungeSnderungen dOrfen max* 15° 
batragan* 

Wis in Fig.;4,dargagtalit, ist eina RichtungaSndarung von i5° 
in einfaoher Weieo repiiaierbsir ♦ t*ittele SSgan warden dia 
leichten FormstQcka zpgoachnitten* Die. trichterffirnigen 
Cffnungan 5 ^ewahf leisten ffhnlich wle ein Rohrb.ogen die 
atoBkantanfroie EinfQhrung sines Schiebabandes und daw it den 
Kabelzug durch dia Ztige 4 nit Auflege dee Kabels ayf dan 
Rohren 7. Ee kgnnen: in gleicher Weiea auch horizontal 
Richtungsfinderung^n realiaie.rt warden, ZwaokmSBig sind in 
dan trichxe-rfOrwlgen Dffnurrgan 5 foe-te HQlsen 8 ira Geebetoo i 
eingblagerr* bia HDlcen 8 haben eina glatte" oberf Ifiche ♦ Sie 
k6nn«n aue Isblierpap pa, gepreBten Alt at of fen, senentgebun- 
danon Altplaatep u # a„ lpiehten Stoffen hergest'ellt sein. 
Richtunganderunge.n e:.nd in der Praxie haufig zu realiaieren, 
sie durch eiJifachon 5:uschnitt herzuatellen, ist ein bosonderer 
Vor^eil der Erf indiinjj und fQhrt zu arfieblichan Bauzeitvark&r- 
zungan. Eratmelig wird as moglich, KabelkanSle im Brdraich, in 
. Fundomonten odor KaOXergSngen von Hochbauten ait RichtungsSnde 
rungen aus. glelchart igen ForrastDcken harzuatallan, Oaa fQhrt 
zur VergrpBerung der Heratallungaserian iind zur Varringor ting 
der, Koaten. 
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in Fig . i und'3 **** ** ****** ^V^* 
^ deltricbte^^^^^ 



FcrtlgunaatoUranzan .d*r laichten For.etQcke realis tart; Di*.. 
.Fcrtagungjw* Ke ,u.-ife»rislanlaQerT fur Fernmelde- 

/ .leo ther-nisch hScht balae.teta KeboX, axngeset*t. Die 
£Sk *r ZO*. kann belief variiert warden. Entaprechend 
do! Eineatzzwoc^a .»* die AuBanflichan .it 
Schichr 3, welo*. dlf-H: *H B^beton 1 verbunden iet, 
gcaahutzt', Pea leiohte.T,raetBck iat v*llig tree en .nu 
verlagbar. Die. einailnen For«atOcka;«ardar» lit ain b*. zwai 
KiUiLtar Abated" vonainandar varlagr. Cber die Fugo wird 

isoliar apda-, 0 r 3B ataiit 4 genugt ain Kelt. b*u 
ar dan Au^nflSchen *uit, Schutz daa K a belk a nala gegen Feucntig- 
Ice it. Hflofon PgSstGck© elagesetzt warden, z. B. als letztes 
Stuck" vorda* kabal^iahachacht oder in der Mitt*, 
boidan Saitoh yarlegt ilrd. ao wird ain leichtes ForastOck 
B ltt.li sage ,uf..ahnlt.t«n und in beachriabener Weiee ainga- 
■p.Bt." in fund...ivtori rt.fden.dU leichton Foro-tflck. ebenfoll- 
in einiocher tola. .varlLogt, t» In an trittfaaten K*llcrfu6- 
boden herrustelian, ' warden aia .it einetn Betcnanatr ich abga- , 
dockt. N.eh dor Erfinduog k&nnen ouch andera, porige Mater i- 
aliw, B. Scheumglas, vcrwandet Wd*n, «elche dW Anord- 
nung von Rohran 7 d a dorch. vermeiden.. da* daa Material di* 
ZOg* 4 'und. dia t r ichterf Sraiger. Uffnungen 5. direkt bildet. 
Bai waaaarundurchl&saigon Hatarialian kann dia feste Soliioht 3 
entfallan. hi* AuafOhrung 4.zOgig*r Ka.balf or«steine ana Zamant- 
baton-n.6h dar Erfindvng 1st .It dan Nachtailan dea. hohori 
Mater iolvarbraucha one dea-.hohen Gewichtes abanfalle mbglicn. 
p'io in Fig. & dargaatclit^wird'-fer die Rakonatruktion in 
innerstadtiachen a a «jg«.bieten daa iaichta Forme tQok halbiart 
hergcatellt. FQr dieao Variante iat aa notwendig. ain montage- 
f&h«g«s MittalteU (9> aowie ain nontegef Shlgea. Unter- und 
zunloich Obarteil (10) harzustellen. Oia Heratallung. arf olgt 
erfinrfungege-aft dadurch, dad daa Mitt.lt.il (9) und daa unt.r- 
sowie Cbartail (10) in der beschr iebenen -Writs als aalbstandig 
belastbare, durch aine foato Schicht (3) geschutzte Iaichta 
• Fornatuclc. ga fart igt warden, Mit diaaer erf indungagamaBen 
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Ausfufiruhgaforn, dor Leichten. Fp^atQcke wlrd as moglich. 
in bobauton Gebioten i»' Erdreich. vorhandeno Kabel Bit der 
Rekonstruktlon diowr GebWte in euf grabef reie Ksbelkanal- 
anlagen einzuordnen und zug^n die Mogliohke.it zu echeffon, 
Erweitdruh-gen dor Kebolrtetza Vorzunehinen*, 
Besonders vortaiihaf t.ist hierbei die Moglichkeit, mit nur 
zwei vor.gefertigteo leiehten FornetOckan. alia fcauqufgaben 
der jflneretedtisoher ■ RekonaWtion und dea Neubaus durchzu- 
ffchren. Oa ea eich tiai den Rekinatruktiohaaufgaben imwer urn 
omen hohen Anteil manuaUar Arbeit handelt. gowinnt der Vor- 
teil des geringon Giiwichte's aojfiejier ednfoehen- Handhabung 
be I notwendigen RiclitUftgafinderungen dor Kebeltraesen besondere 



Bedeutuag. Die bai il'ar Montage 
Unterteile ala auch' der Oberto 
trichtorformlgisn UfFmingen (6) 
paasung der nouzuer riohtenden. 



Kabelnetze. Oas iat inabeepndare An historisch gewaehsenan 
Stadtgebietan nit. hSOfigen RidhtungsSnderungen auf engstem 
Reum aine Vorausaatzung, btah«r Obliche Tachrioioglen dureh 
die effbktivere MontagebBUweiae abWaen zu kfirinen 



Naoh der Erf indung 
andere Aufgaben dad Bguene in 
Beiapielaweiae kfinriin Fertigt 



der Hittelteile (9) sowie der 
lie- (10) gebildetan ZQge (4) und 

ge s tat tan eina waitgehende An- 
jCabelkarialanlage an vorhandene 



i*t ea Vaucfj mSglich. leiohta Formstucke filr 
unterirdiachen Rauw harzustellen. 
eila aue pdfcigew Baton (1) umhQllt 
mit e.iner f eaten Scjhieht (3> zur Haretallung von Kabalzieh- 
schlchten varwandat warden. Hierbau aihd dia Schachte konetruk- 
tiv so ous'zubilden; daB ain' Skalett aua ZeQentbetonfertlgteilen 

,t. Die laichten Formateine warden 
mit geringoron Beliiattingan dutch den Erddruck zur Heratallung der 
Schachtwande einge<»etzt« 

Soroit wird as mogiich, mit glaiohartigen Bauelaaenten auch die 
Einmundung der Keb<>lkanalaniagen in die KebelzlenschSchta zu 
roali9iaren *. 
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Erfindung9ansprtiche. 



Lcicl)te Formstucke a 
.Herstellung vop 
ment'on odor Kellerg 
angeordnctan ZQgon 
peldeanlagon sowif 
tungan auch. f Or Kabe 
gaUpnnzoichnet. dadur. 
SuSeron-FiacHon von 
textilen Flacherigaw 
alien utnaehlos'son 
bar nit de(n ptrigan 



fd 



iohe 
±a'<: 



us; periga* Baton, vorzugsneise zur 
Itan elanlag 0 n. to, firdr.lch. in Fundi- . 
gtn von Hdchbauten. lit i-- Forwtock 
r die V-rlegung von tebal for. M™- 
Or-Untorquerungen yon Varkahr seinr ioh ~ 
1 von Elektroanergiavorsorgungaanlagen, 
„h. daB.dar poriga Baton (1) an seincn 
ciner faatan ?chicht. (30. B ." ou8 
^ , n , msoliarpappa cdar aR d.r.r , .M.t.» 
,t wd,drt dia f«to Oohipht (3). umltt-l- 
.Beton-oder. durdh ain Qetonsc.ut^ und/ouo. 

t varbundon ist. 



na 

ism 



2.-Lolchtes ForrastOck 
Zuga .(4) alls, fester 
'-porigen Beton "(1) ra ^ 
FbriostCjckoa. angoordri 
fdroiige tiffnungefl 
ordnat elnd "und; dafl 
zagon (4) in sincr 
- Riahtungsandorunflon 
aliBglfllch In den tr 

oinandar. vor.buhddn« 
und gelagort slnd. 



3*. Lcich.tos Pdrinat0c1< 
zoichnet, dgB zur 
trichterf6r"tn.ifleo 
«er'don v wobei die 
.odor niittels. elnss 
fost verbundorr sird 



etnera Bo tonschutz^ 
. oinor bestimtnten Fe 
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ch Punkt l .dadurch goUannzeichnat , dot 
. Material, **♦ aus *ohr*n (7) lm 
t aaxitnal .Ihw Drittol der LJngo d.. 
at, beidorseir, dor ZQge (*) trichtar- 

zu den Stirneeiten dar ForwtOck. ange- 
* alfiicha^tigo.FormstOcke mlt mehrercn 
ISlohtung sowle duroh Anpa^ung nit 
\it gleichziitigom F 9 rtlgung 9 tcl 0 ranz- 
ihrtrfarBilgwOffnungfin 15) in «iner 
fordnet und Kebol *vr in de>n nicht mit- 
ZOgan (4)- B. RohiYn (7) 9*«fl.n 



ic 
got 



. nach Punkt' 1 und "Punkt 2 dadurch. aokonn- 
WhBhuns dar. QuaUtar das 

f nung.n (5) aua fa«en Hulsar, <B 3* bi ld.t 

|HO-U»n (S) ■« aem P° rl ^« Bffton <^ f^° Ui 
Batonschutz- und/odar -klabewittels (2 



A Leichtes For.mBt.ficU nach Punkt U 2 und 3 d*-* 



dcs Formstflcke* einsSaV 



tind/oder -kl«^' 
uchtigke^' 
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